Abstract. BACKGROUND: Social-cognitive deficits have a significant impact on the community and vocational functioning of persons with schizophrenia. OBJECTIVE: This study aimed to explore the relationship between social-cognitive abilities and vocational functioning in a Chinese population. METHOD: We recruited 30 outpatients with schizophrenia to participate. We administered the Chinese Social Cognition and Screening Questionnaire (C-SCSQ) to assess Theory of Mind (ToM), attributional bias, and neurocognition; the Facial Expression Identification Test (FEIT) to assess emotion perception (EP) ability, and the Chinese Work Personality Profile (CWPP) to assess work performance in a simulated work setting. RESULTS: ToM showed a significant negative correlation with attributional bias. The neurocognitive measure displayed a significant positive correlation with ToM and EP. The structural equation model was a good fit to the data (CFI = 0.91, RMSEA = 0.12), and showed that social-cognitive abilities had a significant impact (−0.41) on work performance. Of the four socialcognitive domains, ToM and paranoid attributional style (PAS) contributed significantly to variations in work performance. These results support the theory that social-cognitive abilities have an impact on work performance. ToM has a positive impact whereas PAS has an adverse effect. CONCLUSION: Persons with schizophrenia present specific deficits in their social-cognitive abilities, which have significant impact on their work performance and employability.
Introduction
Schizophrenia is a severe psychiatric illness characterized by marked deficits in a wide array of functional abilities, including work and social functioning and independent living skills [1] [2] [3] . Work functioning is one of the most important dimensions of recovery, and successful employment participation is linked to improvement in self-concept, self-efficacy [4] , and subjective wellbeing [5] , as well as symptom reduction [6, 7] . The employability of competitive employment among persons with mental illnesses was reported to be as low as 30% [8] , this figure is foreseen to be even lower among persons with schizophrenia on the basis of the more disabling nature of illness. While the value of work was high in Chinese [9] , it is therefore extremely important to identify determinants of work function-ing that could significantly improve the employability of persons with schizophrenia in a Chinese population. Neurocognitive impairments (including attention, memory, and executive functioning) are often mentioned as good predictors of prospective work performance and future attainment of competitive employment [10] [11] [12] . In recent years, social cognition has also been proposed as an important contributor of functional and work functioning, in a way that is not redundant with neurocognition [13] . Social cognition contributed to community functioning, as a mediator between neurocognition and functioning, with effect size ranging from 0.11 to 0.28 in a systematic review of 15 studies [14] ; and as a valid predictor of adjustment outcome that could not be accounted for by neurocognition alone [15] [16] [17] .
Social cognition is defined as the mental operations that underlie social interactions, including perceiving, interpreting, and responding to the intentions, dispositions, and behaviors of others [18] . There is a general consensus that social cognition is closely related to neurocognition [19] , but there is mounting neuroscience evidence supporting that neurocognition and social cognition are semi-independent systems for processing nonsocial and social stimuli respectively [20, 21] and there is only modest association between the two constructs [19, 22] . The construct of social cognition itself is broad and multifaceted, as evident from studies examining the factor structure of social cognition [23] . The current conceptualization of the social cognition construct is mainly based on the general consensus at a US National Institute of Mental Health (NIMH) workshop [24] which suggested social cognition encompasses the four key aspects of: 1) emotion perception (EP), 2) theory of mind (ToM), 3) attributional style, and 4) social perception/knowledge. A recent study further highlighted the importance of a related aspect, the tendency to jump to conclusions (JTC), which was incorporated in social cognition program [25] .
First, EP refers to the ability to infer emotional information from facial expressions, vocal reflections, or a combination of both. A recent meta-analysis has highlighted that persons with schizophrenia have major deficits in EP compared with healthy controls [26] . They often display bias in recognition of others' emotions and are more likely than healthy controls to perceive negative emotions such as disgust and anger in neutral facial expressions [27] . Second, ToM refers to the ability to infer mental states and apply this understanding to predict the behavior of others [28] . Persons with schizophrenia perform worse in ToM tests than normal controls [29] [30] [31] , with an average performance of more than one standard deviation below that of healthy controls [32] . Third, attributional style is defined as a tendency to explain the causes of life events. Some studies suggest that hostile attribution style, or the tendency to infer hostility from others' behavior, is significantly more common in patients with persecutory delusion compared with patients without this type of delusion or nonpsychiatric controls [33] . Such an attribution style is regarded as a plausible factor in the creation of paranoid thoughts [34] . Fourth, the JTC tendency refers to a predilection for making overconfident probabilistic judgments with minimal data [35] . It is often reflected in two parameters, namely how hasty the data gathering is and the tendency to make overconfident judgments, both of which can be measured.
As a whole, social-cognitive deficits and bias in persons with schizophrenia can lead to significant difficulties in social adjustment in the workplace. Deficits in EP can lead to neglect of facial cues and the misperception of coworkers' neutral emotions as anger, eliciting a hostile attitude toward others. ToM deficits may become a barrier to understanding the meaning behind instructions given by supervisors or customers.
One may misunderstand what others want to communicate and fail to address their needs. The paranoid attributional style (PAS) may increase the likelihood to attribute negative events to colleagues' faults, and it together with JTC tendency, could lead to false conclusions on the colleagues' affinity, and may become a barrier to an effective working relationship. In summary, there is considerable evidence that persons with schizophrenia have significant issues with different aspects of social-cognitive abilities that possibly pose a negative impact on work performance, yet few studies have examined the specific relationship between social cognition and work functioning. Of the few available studies in this field, the results have been mixed. Social cognition could be a mediator of the relationship between neurocognition and work performance [36] . The study by Vauth et al. [37] suggested that 25% of work-related social skills were explained by social and neurocognition, but 83% of social cognition could be linked to neurocognition. Bell et al. [38] showed that social cognition and with social competence, mediated the relationship between work performance and neurocognition. In addition, there are also studies showing no significant relationship between some aspects of social cognition and global community functioning or work performance [14, [38] [39] [40] .
Several issues needed to be addressed in this field of study. Firstly, studies used a variety of definitions of social cognition, and few provided a comprehensive evaluation of social cognition. Future studies could adopt a unified definition of social cognition by the NIMH [24] and provide a comprehensive evaluation of key aspects of social cognition [23] . Secondly, many previous studies in this area used self-report measures of work and cognitive functioning that could be influenced by the insight of persons with schizophrenia [35, 38] . Indicators of vocational engagement (such as wages, duration of employment) could be used to reflect work functioning, but these indicators may be influenced by external factors such as job market or level of social support. Thus, an observational-based work assessment that assesses fundamental work role requirements in simulated or naturalistic work settings would be a good choice in quantifying work performance [41] . Thirdly, there were few female subjects when compared with male subjects in many previous studies [13] . A more balanced gender mix should be provided in future studies [42, 43] .
The present study used two social cognitive assessments to assess three out of the four consented social cognitive domains: emotion perception, theory-ofmind and attributional style [24] , and another related domain, jump-to-conclusion; and used a Chinese validated work assessment, with evident predictive validity of work outcomes [44] , to measure subjects' work performance in simulated work settings through direct observation. A structural equation model was constructed and tested to evaluate the overall contribution of social cognition to work performance. Further, the present study attempted to recruit subjects with a balanced proportion on the two genders. Specific research questions to answer were: 1) Are there any differences in social cognitive functioning across gender? 2) Do the four social cognitive domains correlate with each other? 3) Is there any significant relationships between the four social cognitive domains examined, EP, ToM, JTC, PAS; and work performance? 4) Are there any differences in the strength of relationships between the four social cognitive domains and work performance?
Method
This study employed a cross-sectional design that evaluates the social cognitive functioning in four social cognitive domains and the work performance in vocational rehabilitation settings among persons with schizophrenia living in the community in Hong Kong, and examines the relationship between the two constructs.
Participants
All the participants (N = 30) were outpatients receiving occupational therapy services in a psychiatric hospital in Hong Kong. All participants were Cantonese speaking. The participants were included if they are aged 18-60 and have a diagnosis of schizophrenia according to the International Classification of Diseases-10 (ICD-10). The exclusion criteria included: 1) dual diagnosis such as neurological disorder, developmental disability, or substance abuse; or 2) admission to in-patient psychiatric treatment or a change in psychiatric medication within the previous 30 days.
The mean age of the participants was 41.6 years (SD = 9.23), and 53% were males. The mean age of onset of schizophrenia was 24.3 years (SD = 8.43). Most had either a secondary (82.8%) or primary (13.8%) education. The mean years of education was 9.0 (SD = 2.9). Two-thirds lived in their own home or with family, while the rest lived in half-way houses, supported hostels, or private hostels. The majority (86.7%) received social security benefits. Most were participating in vocational rehabilitation at the time of the study, including hospital-based vocational training that offered job posts training, such as clerical and catering training that simulated the work tasks of future work placements, (90.0%). The rest are receiving training in supported employment (6.7%), and sheltered workshops (3.3%). The mean duration of their unemployment was 47.9 months (SD = 43.0). A small proportion of the participants (23.3%) had had competitive or supported employment in the 2 years prior to the time of data collection. Their mean length of job tenure was 2.4 months and the mean hourly rate HK$5.2 (US$.67), with high variation across participants.
Instruments

Emotion perception (EP)
The Facial Expression Identification Test (FEIT), a procedure widely used to assess facial EP ability, was adopted in this study [45] . We used a set of 21 photos, in which 12 displayed the six basic emotions (happy, sad, angry, disgusted, fear, surprised) and 9 were neutral. All the test photos were selected from the Japanese photo bank of the Japanese and Caucasian Facial Expression of Emotion (JACFEE) and neutral faces (JACNeuF) photo set [46] , which has been found to have acceptable levels of agreement in a Chinese sample (N = 120) [47] . The internal consistency of the FEIT obtained from this study was 0.7 and the meanitem difficulty was 0.64, which is similar to that obtained in previous studies [45] .
A Chinese instruction sheet was prepared to enable the examiner to deliver the test instructions in a standardized manner. The 21 photos were presented to the examinee one by one, in random order, using a slide presentation on a notebook computer. Several test parameters were standardized. Firstly, the time of showing the photos and of the rest between two photos were both set at 10 seconds, with reference to the time used in previous overseas studies [45, [48] [49] [50] . Secondly, the slide presentation file was presented on either a desktop computer or notebook with a screen of no less than 18 inches and at an arm's length distance between the participant and screen. This ensured that the size of the photo on the screen was similar to that found in day-today conversation. After viewing each photo, the participant was required to select one of the seven emotions to describe it. The FEIT total score is a summary of how well the participant identifies the six basic emotions and neutral emotion from the photos.
Theory of mind, jump-to-conclusion, and
attributional style The Social Cognition Screening Questionnaire (SCSQ) aims to provide evaluation of ToM, JTC, and paranoid attributional style, and was used to screen for neurocognitive deficits that would need social cognition intervention [25] . Ten second-person interpersonal vignettes, each describing an ambiguous interpersonal situation, were presented verbally to the participant. The participant was required to answer three yes/no questions and one confidence judgment question on an answer sheet for each vignette. The SCSQ has three subscales, including a neurocognitive score, a ToM score, and a JTC score. The paranoid attributional bias (PAS) score is calculated by summing the incorrectly answered perspective-taking parts in vignettes 2, 3, 5, 6, and 9, which could reflect negative self-directed thoughts or feelings.
With the approval of the author of the original English version, we translated the SCSQ into Chinese (abbreviated as C-SCSQ) and conducted an expert panel review of its content validity. The Chinese version was further revised based on the comments and suggestions of the expert panel and some issues identified during the field test.
Work performance
We used the Chinese Work Personality Profile (CWPP) to conduct a situational assessment of the critical work role requirements of the participants. The 58-item CWPP provides a profile of vocational functioning along the five subscales of task orientation, social skills, self-control, attitude, and personal appearance, and is often used to determine the appropriate vocational rehabilitation placement for the client or predict their employability [44] .
Procedures
We obtained ethical approval to conduct the study from the Hong Kong Polytechnic University and the Hospital Authority. All potential participants were given a briefing about the research and asked to provide written informed consent. Research assistants received a three-hour training session before administering the FEIT and C-SCSQ. The principal investigator and assistants administered the tests in a quiet room in the occupational therapy department. Each session lasted for around 45 minutes. The case occupational therapists rated participants' work performance using the CWPP after observing them for at least 10 sessions in the simulated work training workshops.
Results
Social cognitive functioning across gender
Female subjects had significantly higher scores in FEIT total score (t = 3.35, p = 0.002) when compared with male patient subjects, but not in control subjects. There was no significant difference in ToM, JTC and PAS across gender in either group.
Correlations among the social-cognitive domains
The strength of the correlations among the four social-cognitive domains ranged from 0.17 to 0.42 (Table 1). The FEIT, ToM, and neurocognitive measures were positive and the JTC and PAS negative in polarity. The correlations between FEIT and ToM, and between JTC and PAS were positive. FEIT had a negative correlation with PAS, while ToM had negative correlations with JTC and PAS. The neurocognitive measure had a significant positive correlation with FEIT (r = 0.42, p < 0.05) and ToM (r = 0.57, p < 0.01). Table 2 presents the correlations between the socialcognitive, neurocognitive, and work performance measures. EP (FEIT scores) had a significant positive correlation with current work performance (CWPP subscales), in which a high correlation was found with task orientation (r = 0.60, p < 0.001), social skills (r = 0.58, p < 0.01), and personal presentation (r = 0.51, p < 0.01). Neurocognitive scores had a moderate positive correlation with four out of five work performance measures, with a smaller strength of r compared with FEIT (r ranging from 0.37 to 0.46). We also conducted partial correlations of pairs of relationships with age as a covariate, and most of the significant correlations remained significant. Participants who had an employment record (open or supported) within the past two years had a significantly higher score in ToM (Mann-Whitney U = 29.5, Z = 2.576, p = 0.01) and lower score in JTC (Mann-Whitney U = 37.5, Z = 2.143, p = 0.033), when compared with the unemployed group.
Relationship between social-cognitive domains and work performance
We then constructed a structural equation model to examine the relationship between social-cognitive abilities and work functioning (Fig. 1) . The indicators of social-cognitive abilities used included the five scores of EP (FEIT) and the ToM, PAS, JTC, and neurocognitive scores of the SCSQ. The latent variable of social-cognitive abilities is hypothesized to affect the five indicators of work performance measured by the CWPP. Initial tests showed that the model fit is high (CFI = 0.85, RMSEA = 0.15), which indicates a fairly good model fit. Based on the modification indexes, post hoc fitting was conducted. We added covariance among three pairs of error terms between e1 and e4, e4 and e16, and e8 and e10. With the addition of these paths, model fit was increased to a satisfactory level (CFI = 0.91; RMSEA = 0.12). The path coefficients of the structural model were significant and varied from 0.28 to 0.96 (absolute values). Social cognition had a significant impact on work performance |0.41|. The size of the covariances newly added to the three pairs of error terms were 0.26, 0.35, and 0.47.
Discussion
This study comprehensively evaluates the four aspects of social-cognitive abilities in persons with schizophrenia in a Chinese population. The correlations among aspects of social cognition largely replicated the results of previous studies. The FEIT had a positive (but insignificant) correlation with the ToM subscale in the C-SCSQ. The strength of this correlation was within the range observed in similar studies (0.14-0.27) [36, 38] .
Negative correlations were observed between the positive scales of ToM and FEIT and the negative scales of the PAS and JTC. In particular, ToM showed a significant negative correlation with the PAS and JTC, which is consistent with the proposition that persons with paranoia have impaired understanding of others' intentions. This probably results in a hostile attributional style, which could not be confirmed in previous studies [34] .
It is noteworthy that neurocognition had significant positive relationships with both FEIT and ToM. This implies that higher neurocognitive abilities (in this case, memory) are associated with higher ToM and the ability to perceive emotions accurately. This replicates the findings of previous studies on the positive relationship between neurocognition and ToM measures [51] , and between social cognition and ToM [39, 52] .
The results support the proposition that socialcognitive abilities have a significant impact on work performance. Patients who had worked at some time in the previous two years had higher ToM and lower JTC scores compared with the unemployed group. The model estimated that social-cognitive abilities had a significant impact (0.41) on work performance, which is much larger than the estimate of 0.26 between social cue detection and work functioning in a recent study [36] .
The estimated path coefficient between socialcognitive abilities and work performance was negative in the model, as well as the paths from these abilities to ToM, EP and neurocognitive measures. This implies that ToM, EP and neurocognitive measures contribute positively and that JTC and PAS contributed negatively to work performance. In particular, it is noted that the path coefficients linking ToM and PAS to social-cognitive abilities are high, which also implies that both ToM and PAS play an important part in the mechanism of impact of social-cognitive abilities on vocational functioning. This is consistent with a previous meta-analysis which highlighted that ToM had the strongest relationship with global measures of community functioning or specific measures of activities of daily living, social skills, vocational functioning, and quality of life [16] . The adverse impact of PAS on vocational functioning is a relatively new finding. Both these results and the findings of previous studies have consistently demonstrated a relatively strong relationship between ToM and vocational functioning in persons with schizophrenia, so one may question the need to assess other aspects of social cognition. We included other domains of social cognition in this study as we had hypothesized that ToM would not determine all aspects of work performance. For instance, among all the aspects of social cognition, EP is the only ability that relates to social behaviors [16] . The results have also revealed the importance of PAS, meaning that individuals with a hostile attributional style are more likely to experience difficulties in social relationships at work. The results of this study therefore provide an opportunity to compare the effects of ToM with EP and attributional biases, and support that both ToM and paranoid attributions have an impact on work performance.
Contributions and limitations
This study makes several important contributions to our understanding of social-cognitive abilities in persons with schizophrenia. Firstly, it addresses the link between these abilities and work performance. The results demonstrate that social-cognitive ability, especially ToM, is the most important predictor of work performance. They also show that attributional errors have a negative impact. Secondly, this study has addressed some of the measurement issues found in previous work. Instead of using self-report measures and interviews, it has employed an observational assessment instrument to evaluate work performance in a simulated setting. This is more likely to provide objective and reliable estimates of vocational functioning than the measures used in previous studies. When compared with previous studies, a more comprehen-sive evaluation of social cognition was conducted in this study, including ToM, attributional biases, and EP.
However, there are also several limitations to our study. Firstly, there are few assessment tools available for the comprehensive evaluation of social-cognitive abilities. The newly-available C-SCSQ is one of the few such assessments that has a Chinese version. It is a brief assessment (taking 30 to 40 minutes) and the ToM, JTC, and PAS subscales tend to be highly correlated as they are obtained from the examinee's answers to different questions anchored on the same case vignettes (ambiguous social situations). Secondly, some researchers regard ToM as a comprehensive construct encompassing various levels of social-cognitive abilities from understanding indirect speech and detection of lies to intention referencing. While it is commonly a focus of studies of social-cognitive abilities, there are still ongoing discussions on how it should be assessed either in persons with schizophrenia or in healthy populations. The measurement tool used in this study mainly assesses ToM using the intentionreferencing approach. Thirdly, it should be noted that the neurocognitive measure in C-SCSQ is not a standard neurocognitive test and requires some level of social knowledge and the use of inference to answer some of the questions related to the social situations in the vignettes. It is designed to assess memory among all the neurocognitive measures. Lastly, this study is cross-sectional in design and thus the structural equations model may highlight associations rather causations. A prospective or cohort study could be used to trace the vocational outcomes for individual clients and examine how social-cognitive abilities and biases may play a part in determining such outcomes.
Conclusion
The results of this study have showed that social cognition has a significant impact on vocational functioning. Of the four social-cognitive domains, ToM contributes to a significant proportion of the variance in such performance. The results support the proposition that there is a close relationship between social cognition and vocational functioning, and underscore the importance of training in such cognitive attributes as part of vocational rehabilitation. Future studies should adopt a prospective design to further confirm the contribution of social-cognitive abilities to vocational outcomes.
